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(54) Pressure sensor for use in an artery 

(57) Device for introduction into a human or animal 
body, especially into an artery, specifically to be posi- 
tioned in an aneurysmal sac in an artery between the 
wall of the artery and the wall of an endoprosthesis, 
comprising at least a pressure sensor and a trans- 
ponder for wireless transmitting data available from the 
pressure sensor. 
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Description 

[0001] The invention relates to a device for introduc- 
tion into a human or animal body, especially into an 
artery for use as a pressure sensing device. 
[0002] In the arteries of human and animal bodies one 
of the major problems is the loss of strength of the wall 
of said arteries, which can result in aneurysm formation. 
An aneurysm may endanger the health of said human 
or animal because of the risk of internal bleeding which 
often results in death of the patient. Therefore, aneu- 
rysms are usually treated before rupture occurs by vas- 
cular protheses which replace the said aneurysmal 
artery and thus excluding said aneurysm from the circu- 
lation. 

[0003] A new development is the treatment by a so- 
called endoprosthesis. 

[0004] Such endoprotheses are well known to the per- 
son skilled in the art and can for example be positioned 
within said artery by means of a number of stents. 
Although the procedure can be safely performed now, 
endoleakage is sti'i a major problem immediately follow- 
ing the operation as well as many months following sur- 
gery. Endoleakage is the incomplete sealing of the 
arterial by the endoprosthesis. Endoleakage can result 
in a pressure build -up within the aneurysmal sac, 
enclosed between the wall of said artery and the endo- 
protheses. Monitr ng endoleakage is universally per- 
formed by visualir v ; on of the endoleakage by means of 
for example a C scan magnetic resonance, duplex 
ultrasound and the like. Unfortunately, failure to visual- 
ise an endoleak does not exclude the presence of such 
an endoleak. Alsc without a visible endoleak, the aneu- 
rysmal sac can st be under pressure with the danger 
of ultimate rupture ^nd said internal bleeding. Failure to 
visualise endoleakage can for example result from fail- 
ure to introduce s iicient contrast fluid into said aneu- 
rysmal sac, which has been filled with a thrombus. This 
will mean that eit 1 r no or a relatively small amount of 
blood will leak i? the aneurysmal sac, resulting in 
pressure (withou: ow) to the arterial wall which may 
result in said rup .re. Of course, measuring pressure 
would be an ide test to evaluate the absence of an 
endoleak. How^v because of the invase character of 
pressure measu< . lent, direct pressure measurements 
can only be ob'ai <j during the operation. 
[0005] The o' j<r- v.ive of the present invention is to pro- 
vide for a devic* f measurement of the pressure within 
a human or anin: . body, more specifically in an artery, 
especially in an - mrysmal sac in an artery between 
the wall of the a i / and the wall of an endoprotheses, 
which does not o the disadvantages of the known 
devices and mett r.. To that effect, a device according 
to the present inv :ion is characterized by the features 
of claim 1 . 

[0006] In thi* plication arteries have to be under- 
stood broadly. uding at least arteries, veins and 
other Wood ve 



[0007] A device according to the present invention can 
be introduced into a human or animal artery, especially 
into an aneurysmal sac. The pressure sensor can pro- 
vide pressure related data which can be transmitted to 
5 a receiving means outside the human or animal body by 
means of the transponder. Wireless transmitting of said 
data has the advantage that it is not necessary to pro- 
vide for wires extending from the pressure sensor to the 
skin of said animal or human. Every time when it is indi- 
te cated the pressure data can be obtained from said pres- 
sure sensor. These data can be used for the evaluation 
of pressure that may still be (or has been developed 
again) within the aneurysmal sac. Thus, it is useful for 
assessment of the state of said artery and the risks of 
75 possible rupture of said aneurysm. The device is prefer- 
ably energised by means of an electrical and/or mag- 
netic field, energising the device through said 
transponder. This means that it will not be necessary to 
provide said device with a battery, enhancing the safety 
20 of the human or animal and prolonging the time of use 
of the device. 

[0008] In a preferred embodiment a device according 
to the present invention is characterized by the features 
of claim 2. 

25 [0009] Introduction of the device into an artery through 
a catheter has the advantage that only a very small 
operation is necessary for introduction of the device. A 
catheter can for example be introduced into the artery 
by using a hollow needle which can be introduced into 

30 an artery in for example a leg. Subsequently, through 
this catheter the device can be introduced and directed 
to the proper position. The device can be pushed 
through the same catheter into position as the endo- 
prosthesis, which is used for treatment of the aneu- 

35 rysms if necessary. This will render major operation or 
additional unnecessary. 

[0010] In a further advantageous embodiment a 
device according to the present invention is further 
characterized by the features of claim 5. 

40 [0011] Means for storing data, connected to at least 
the transponder, provides for the possibility for storing 
data taken from the pressure sensor over a prolonged 
period. Recording such data makes it very easy to 
obtain information about the occurrence of pressure dif- 

45 ferences and changes within the artery in said period of 
time, without the necessity of numerous and repetitious 
measurements by means of said magnetic or electric 
field and said transmitting and receiving means. 
[001 2] In a preferred embociirr nt a device according 

so to the present invention is characterized by the features 
of claim 6. 

[0013] Means for positioning the device in a stabile 
position within the artery, especially within an aneurys- 
mal sac, makes easy and stabile, secure positioning of 
55 the device possible. Such positioning has the advan- 
tage that the device will not change its position, at least 
not significantly, thus c abling even better recording of 
said pressure data. Compaiison of the data will there- 
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fore be even t etter possible. 

[0014] The rvention furthermore relates to a set of a 
device accorc g to the present invention and an endo- 
prostheses, n re specifically an endovascular prosthe- 
ses for use in e abdomen. 

[0015] Pre. ntion of rupture of aneurysmal sacs is 
especially viu within the abdomen of human and ani- 
mal bodies, ternal bleeding, especially within the 
abdomen can 3ry easy and quickly lead to the death of 
said human o animal. Thus adequate recording of the 
pressure in si -h aneurysms can be lifesaving. 
[0016] Inaf her preferred embodiment a set accord- 
ing to the pre ^nt invention is further characterized by 
the features c :iaiml3. 

[0017] Mea for exciting the transponder when posi- 
tioned in an tery and means for reading the data 
transmitted fr*. i the device to the outside of said human 
or animal boc enables easy and non-invasive meas- 
urement of th pressure within the human body, espe- 
cially in an aneurysmal sac in an artery. Such 
measurement . will provide proper and accurate data 
about the stat of said artery, which can be vital to the 
human or an ; •! life. 

[0018] The : -Rent invention further relates to the use 
of a miniRtu - -d pressure sensor and transponder 
attached 4,, ei . for introduction into a human or animaJ 
artery. 

[00191 Tn- "vontion further relates to a method for 
measuring p- vjre in an artery of a human or animal 
body. PT f c: v. in an aneurysmal sac therein, charac- 
terized by ne ' atures of claim 15. 
[00201 ' i; ^f a method according to the present 
invention p'Vi .s easy and accurate measurement of 
the pr es<- ii» o hin said artery, without the necessity of 
mar.- ; /e r-v-: or repetitive scanning of the relevant 
parts of r ■ 1 y. comprising contrast fluids or the like. 
A m -rv .v. ::ing to the present invention is thus 
both patient t .dly and cost effective for the animal or 
hunv i. 

[0021 ] a i f erred embodiment a method according 
to th- • en- /<?ntion is characterized by the features 
of c 

[002?) 1 < ossure sensor and transponder as well 
as tr. .- • neses can be brought into position by 
usir : . i - - . introduced through a hollow needle or 
the < -ii " operation is non-traumatic and can 
quirk. . . . c vi accurately be performed. 
[002? n rmore, the present invention relates to 
the '.j • icter for introduction of a sensor and a 
tran on J r ir a human or animal body. 
[00.M, Tc ;i ther clarify the invention, exemplary 
emL 1 its • a device and a set according to the 
prec en . i will be described hereafter, with refer- 
ence : . " -ir.gs. 

F. matically shows a pressure sensing 

d« x c , ling to the present invention, for intro- 
C i human or animal artery, in a first 



embodiment; 

fig. 2 schematically shows a pressure sensing 
device according to the present invention, in a sec- 
ond embodiment; 

s fig. 3 schematically shows pressure sensing 

devices according to the present invention, posi- 
tioned in an aneurysmal sac, excluded from the cir- 
culation by an endoprosthesis; 
fig. 4 shows a set of means for introduction of a 

10 pressure sensing device and an endoprosthesis 
into an artery of a human or animal body; and 
fig. 5 shows schematically a set according to the 
invention for reading data measured by the pres- 
sure sensing device. 

is 

[0025] In the description corresponding parts have 
corresponding reference signs. Measurements and val- 
ues, as well as the specific embodiments are merely 
presented as examples and are not to be interpreted as 

20 limiting the scope of the present invention. 

[0026] Figure 1 shows, at an enlarged scale and in 
cross-section, a device for introduction into a human or 
animal artery for use as a pressure sensing device. The 
device 1 comprises a housing 2", preferably made of bio- 

25 compatible plastic and air and liquid tight. The housing 
2 encloses a pressure sensor 3, connected to a trans- 
ponder 4. The pressure sensor means 3 comprises a 
pressure sensing; element 5, extending at least partly 
outside the housing 2. The pressure sensing element 

30 can be of any suitable type, for example piezo-electric. 
membrane, strain gauge or capacity operated or the 
like. The measurement range has to be sufficient to 
measure normal *nd high pressures in said artery. For 
example, a measurement range for use in a main artery 

35 could be from 0 n 220 mm Hg (29.3 * 10 3 Pa) more spe- 
cifically 50-1 50 mm Hg (6.67 * 10 3 - 20 m 10 3 Pa). A suit- 
able range and sensitivity of the pressure sensing 
element 5 can bo readily chosen by the person skilled in 
the art. 

40 [0027] The tra ..-ponder 4 comprises in the embodi- 
ment as shown i: tig. 1 a coil 6, to be energized by an 
external electro -.-magnetic field, inducing the trans- 
ponder 4 to trans: nit a signal, carrying data obtained 
from the pressure sensing means 3. The signal trans- 

45 mitted by the trar ... -onder 4 can be received outside the 
human or animal !;ody, the pressure data thus readily 
available for intr •*: rotation by means of for example a 
suitable comput r or the like. Under circumstances it 
can be suflicien: :<* assess whether the pressure within 

so said artery is hign-.r or lower than a boundary pressure, 
in which case th iota can be transformed to an on/off 
signal for for c> .: nle a LED. The form of the trans- 
ponder depend r. jf alia on the intended use of the 
device, especia :ne intended position during use and 

55 the relevant an! : *. ■! or human body. Appropriate choices 
will be readily u rstood by the person skilled in the 
art. 

[0028] By in, i ligation a device according to the 
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present ir ve ition is made suitable for introduction into 
an artery u. ga standard or specialized catheter as 
shown fo ex. mple in figure 4, comprising i.a. a guide 
tube, a stop c >ck, appropriate pushers and stop valves 
and the like. The outer dimensions of the housing 2 are 
for example ^ to 3 mm in diameter and 2 to 4 mm in 
length. However, the outer dimensions can be chosen 
depending on the position within said animal or human 
body. These i methods and means are well known to a 
person ski!:* * n the art. 

[0029] Fig j: 3 2 shows an alternative embodiment of a 
device ar ^ ! ng to the present invention. 
[0030] "lis embodiment a device 10 comprises 
hook or r' m : hapxl elements 11 extending from the 
outside C 'h»- ous ng 2, which elements 1 1 are suitable 
tor obtain stable position of the device 10 within for 
example c'^-jed blood in an aneurysmal sac or to an 
endoproc/.hec as will be explained later in connection 
with figure 3. n the embodiment as shown in figure 2 
the pressure f snsor means 3 are again connected to a 
transpon i< 4 conprising for example a coil 6 for ener- 
gizing the r. v :e and transmitting data to the outside of 
saidanim-; % : human body. Furthermore the device 10 
comprise . : \ storage means 12 and energy means 
13. for e> r- a capacitor or a battery. The capacity of 
the enerr • • ^ns 13 have to be suitable to energize at 
least the : . ire r ensor means 3 and the data storage 
means i: ng a prolonged time span, for example 
one or rr ■ ^ /s or weeks. With a device 10 according 
to figure \ di ing said prolonged time span pressure 
data car ,•■ o ; tain at intervals and stored in the data 
storage r r 12. After said time span the transponder 
can be a :ti v <\ f->r transmitting the data stored in the 
data sto r .e- "s 12, providing data p.bout the actual 
pressure * at: ed within said artery as well as 
change^ : g said prolonged time. In a preferred 
embodir -i -3 e ergy means 13 can be energized by 
means r * w condor 4, using an electromagnetical 
field. If t : j ot ly has to be obtained during a rela- 
tively ' • .; ater introduction of the device 10 into 
an artei . . ill bar»?ry can be sufficient. 
[0031] ie ce i . 10 according to the present inven- 
tion is e :i ly s. itable for measurement of pressure 
within ar a - -vs al sac 20 in an artery 21, for exam- 
ple an ? !• m -■■e abdomen of a hi. man body, as 
shown ir 

[0032] ieu /sm is dangerous to the health of a 

humar l lal ince rupture of especially an artery 
would i- : a' bl ceding with possible lethal con- 

seque . . ot .r to negate this risk endoprosthesis 
are us - : »dc nq m aneurysm. In figure 3 a tube 
endopi i, is sr ,wn, positioned v.ithin an artery 
21. The i — -.c- s 22 comprises a flexible, closed 
wall 23. ; d 1 fully or at both e ids with a stent 

24a, 2<"t : ::5 of the endoprosthesis is posi- 

tioned w ". i ■ • \f ■: / 21 at the upst: am sice of the 
aneur\ . neans of the stent 2 la. the second 

end • j; site, downstream sice of the aneu- 



rysm by means of the second stent 24b. An endopros- 
thesis of this type is known in the state of the art and is 
for example manufactured under the registered trade- 
mark Vanguard by the Meadox Boston Scientific Corpo- 

5 ration, USA. However, all kinds of endoprosthesis can 
be used, for example a tube, bifurcated, uni- or bilateral 
prothesis. A device 1,10 according to the present inven- 
tion is introduced into the aneurysmal sac 20 between 
the wall 27 of the aneurysmal sac and the endoprosthe- 

rc sis 22. In figure 3 a device 1 according to figure 1 is 
positioned left of the endoprosthesis, within clotted 
blood in the aneurysmal sac. In the same figure 3 a 
device 10 according to figure 2 is positioned within the 
aneurysmal sac 20, right of the endoprosthesis 22. and 

is is attached to the endoprosthesis by means of the hook 
means 1 1 . These positions are only shown in one figure 
for elucidation purposes and might normally not be 
combined. Other means for positioning a device accord- 
ing to the present invention within an aneurysmal sac or 

20 a blood vessel can be used in any su ; table manner. 
[0033] A device according to the present invention can 
be introduced into an artery, especial'y into an aneurys- 
mal sac 20, using a catheter, for example as shown in 
figure 4, through which a! so the end prosthesis 22 with 

25 the stents 24a. b can be introduce.' Appropriately, first 
the device 1, 10 is introduced into t l « ? clogged blood in 
the aneurysmal sac 20, after which r e endoprosthesis 
is brought into position and fixated • th the stents 24. It 
is of course alsc possible to positic ? device according 

30 to the present invention in an artery cr other body part 
during an operation in which at Ira t one incission is 
made in the body. 

[0034] Using the device 1,10 posi: oned in the aneu- 
rysmal sac 20 provides the possibi' -:y to monitor any 

35 changes in the pressure within the . eurysmal sac 20, 
which could be an indication of leaK . e of blood into the 
aneurysmal sac 20. passing eithr. ^ne of the stents 
24a, 24b or endoleak transmits pressure into the 
aneurysmal sa: 20 without blood t isfer. If the pres- 

40 sure measured within the aneuryr sac 20 becomes 
too high or changes significantly, c< .* oction of the posi- 
tion of the endoprosthesis 22 and/c- :ne stents 24 may 
be necessary. Since the pressure detection is non-inva- 
sive during use and very local, menr .. ing of a patient's 

45 blood pressure after positioning cf i * endoprosthesis 
22 is very easily possible, preferab' ; oliclinical. Espe- 
cially when a dovice according to fir : o 2 is used, suffi- 
cient data can te obtained without due burden to the 
human or animnl. 

so [0035] Figuro 5 shows schemata . i device for acti- 
vating the transponder 4 of the pre^ •-■» sensing device 
1,10 within an :.n ourysmal sac 2C. j :or receiving the 
data signals transmitted by the t ,insponder 4. This 
device 30 comp; ises a first antenna 3i 'or providing an 

55 electromagnetic lield EM for enerr: .- j the transponder 
4. Furthermore the device 30 z ises a second 
antenna 32 for ieceiving the dat* f nis DS transmit- 
ted wireless by :he transponder 4. " f rst antenna 31 
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and e. nd antenna 32, which can be of any suitable 
form k: dimension and can also be combined in one 
anter : are connected to control means, for example a 
comp : 33. The computer program helps to read the 
data i i the data signals and transforming these into 5 
reada signals, for example a blood pressure graph 
on the jmputer screen or a print out. 
[0036; In a further embodiment, not shown in the 
drawi: energy means are provided which can be 
enerc -d by blood pulses within the artery, resulting 10 
from t -. (normal) heartbeats. This can for example be 
piezc r -irical means, pressure sensitive membranes 
or th i \ which can generate sufficient energy to at 
least size data storage means 12. 
[003: he p asent invention is by no means limited to 15 
the e dime its as described in the description and 
show the figures. Many alternatives are possible. 
[003c For example other means for introduction of a 
devir to an artery of a human or animal body can be 
used, 'lereas a pressure sensing device according to 20 
the r snt in.-ention can also be positioned in other 
arteri ir differ ent parts of the body, with or without an 
endc- 1 'hesis. Furthermore, more than one pressure 
senr v: wios according to the present invention can 
be if . c ced into one aneurysmal sac, for example for 25 
obt" ; <iata 'rom various positions within said aneu- 
rysm r. Mr eover, different means for positioning of 
a cf'-. iccc ding to the present invention within a 
nun r an : :-ial body can be appropriately used. A 
hoir r ?f a d -vice according to the present invention 30 
can " iade of any suitable material and is preferably 
mail' - ' 'a^.E: ?, for example made of biocompatible 
foan . y ie like . Each device can be multifunctional, for 
exarv omp* iso farther sensor means, such as tem- 
pera 1 nsiro moans, which can be connected with 35 
a fi "a ponder having different transponding 
cha ;,cs 

[00 nesr: and man/ similar variations are consid- 
ers .. wit! n t'i« scope of the present invention. 

40 

Clai: S 

1. e. ■? { ■! .U reduction into a human or animal body, 
• i 1 1 irto nn artery, specifically to be posi- 

: v •: in a *, aneurysmal sac in an artery between 45 
II of a. tery and the wall of an endopros- 
-">r ri . : .g at least a pressure sensor and a 
: fcr wireless transmitting data available 
t » .e p - ••wire sensor. 

50 

2. v 1 iac< ding to claim 1, wherein thedevice has 

inv ;,icns such that it can be introduced into 

.i .r:ei . trough a catheter. 

3. e 1 : .-^ no to claim 1 c: 2, wherein the pres- 55 
if and the transponder are intercon- 

f '. prr »' <7 provided within one housing. 



4. Device according to any one of the preceding 
claims, wherein the pressure sensor has a range of 
at least 50-150 mm Hg (6.67 * 10 3 Pa - 20.0 * 10 3 
Pa), preferably between 25-175 mm Hg (3.3 * 10 3 
Pa - 23.3 * 10 3 Pa), more specifically 0-220 mm Hg 
(0-29.3 MO 3 Pa). 

5. Device according to any one of the preceding 
claims, wherein the device comprises means for 
storing data, connected to at least the transponder. 

6. Device according to any one of the preceding 
claims, wherein means are provided for positioning 
the device in a stable position within an artery, 
especially within an aneurysmal sac in an artery. 

7. Device according to claim 6. wherein the position- 
ing means are provided for positioning the device at 
least partly within blood, clogged in an aneurysmal 
sac. 

8. Device according to claim 6, wherein the position- 
ing means are provided for positioning the device at 
least partly on an endoprosthesis. 

9. Set of a device according to any one of the preced- 
ing claims and an endoprosthesis. 

10. Set according to claim 9. wherein the endoprosthe- 
sis is an endovascular prosthesis for use in the 
abdomen. 

11. Set according to claim 9 or 10, further comprising 
means for introduction into an artery, into which the 
device has to be introduce ! especially catheter 
means, the device having l jen outer dimensions 
that this can be pushed t i ^ugh said means for 
introduction. 

12. Set according to claim 11, wherein the means for 
introduction comprises mear: for positioning the 
device in an aneurysmal sac. 

13. Set according to any one of daims 9-12. wherein 
means are provided for ex'nr.g the transponder 
when positioned in an artery • q human or animal, 
wherein furthermore mean: provided for read- 
ing data transmitted fror* :ve pressure sensor 
and/or data means througf ; : transponder to the 
outside of said human or anun«l. 

14. Use of a miniaturized pressi j sensor and trans- 
ponder attached thereto, fc ..production into an 
artery of a human or animal. 

15. Method for measuring pre^i re in an artery of a 
human or animal body, ^sp II/ in an aneurysmal 
sac therein, whereby a \ ire sensor and a 
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transponder attached thereto are positioned in said 
artery, the transponder being arranged for wireless 
transmitting pressure data from the pressure sen- 
sor to detecting means outside said human or ani- 
mal body. 

16. Method according to claim 15, wherein the pres- 
sure sensor and transponder are brought into said 
artery by means of a catheter, whereby an endo- 
prosthesis is brought into said artery in a position 
over the pressure sensor and transponder, thus 
enclosing said pressure sensor and transponder in 
between the wall of said artery and said endopros- 
thesis 

17. Use of a catheter for introduction of a sensor and 
transponder into a human or animal body. 
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